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Background and Company Performance 
Industry Challenges 
Initially, 4 to 5 years back, the majority of mobile robots available were simple ground-
based, tele-operated machines used purely for military and defense purposes. The robots 
had two individual tracks (instead of wheels) used to move around, a tank-shaped body 
structure, and were employed by military and public safety organizations, including the task 
of bomb disposal. Although dexterous mobile, tele-operated robots have advanced in their 
ability to operate in different environments, a major challenge remains in that the 
technology and design are often developed with a focus on addressing specific market and 
application segments. The robotic systems, being developed for specific markets and 
bespoke tasks, therefore, cannot be readily adopted for a majority of industrial applications 
due to either the robot’s design or the system’s limited technological capabilities that may 
not be suitable for hazardous industrial applications. Other challenges in the mobile robotics 
market include the following:  
 

• Lack of an intuitive system: Availability of a receptive bionic system that enables 
immediate response based on operator/user action is limited. 

• Inadequate sensory feedback system: Notification and feedback to user at the right 
time are highly necessary to avoid injury.  

• Lack of advanced sensors that can feel, hear, and detect changes in the environment 
and inform operator reduces the user’s efficiency. 

• Poor working cycle: Robots cannot work for long hours because they run on power 
sources that have to be recharged at short and regular intervals to ensure proper 
machine running.  

• Often they have difficulty working in challenging environments and cannot be easily 
steered or directed to perform heavy lifting or complex tasks. 

Sarcos Corp. (Sarcos), headquartered in Salt Lake City, Utah, has addressed these 
challenges and needs through the development of its mobile Guardian GT robot with high-
fidelity force reflection technology that is inspired by the human body. Guardian GT 
incorporates kinematic equivalency, true force and position feedback information, energy 
saving techniques borrowed from nature, and sophisticated control strategies. The 
technology enables high dexterity to significantly improve material handling and assembly, 
safely completing in minutes tasks that typically take several workers and many hours to 
perform, while minimizing the risk of human injury. 

Technology Attributes and Future Business Value 
Industry Impact 
 
According to the International Labor Organization (ILO), over 300 million people sustain 
non-fatal work-related accidents every year. The cost of this daily adversity is imposing a 
growing economic burden of sub-par occupational safety and health practices. The ILO aims 
to create worldwide awareness of work-related accidents, injuries, and diseases to lower 
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health and safety issues in the workplace by stimulating and supporting practical actions by 
researchers and major safety-related technology developers. 
 
One such initiative is the robotic Guardian GT’s high-fidelity force reflection technology by 
Sarcos that offers significant opportunities to improve workplace safety. In particular, the 
highly manipulative Guardian GT technology is expected to have an incredible impact on 
numerous sectors, from mining to construction, where the robot’s flexibility and human-like 
design will encourage adoption.  
 
Sarcos has amassed over 30 years of research and development (R&D) in mobile dexterous, 
tele-operated robots. Founded in the early 1980s as a spin-off of the University of Utah, 
Sarcos operated as the robotics division of Raytheon from 2007 to 2014. In 2015, the 
business was acquired by a consortium led by Dr. Fraser Smith, former president of 
Raytheon Sarcos, Ben Wolff, technology and telecom entrepreneur, and Dr. Marc Olivier, 
former Raytheon Sarcos V.P. of Advanced System. The company has garnered key 
investors, such as Caterpillar, GE Ventures, Microsoft, and Schlumberger. Sarcos has been 
among the leaders to have produced fully powered robots capable of enhancing human 
strength and endurance. The technology and products offered will impact the entire robotics 
market, considering Sarcos focuses on addressing the key needs of operators looking for 
robots with greater mobility, dexterity, and strength. Some of the major impacts include:  
 

• Worker safety: The United States alone spends about $100 billion annually on 
occupation-related back injuries. A Congressional record indicates that every year, 
millions of US workers suffer painful strain and back injuries on the job due to heavy 
lifting, repetitive work, and poorly designed jobs. By enhancing worker safety 
through the use of high-fidelity force reflection in the Guardian GT technology, 
healthcare costs can be reduced. 
 

• Increased productivity: The technology enables increased productivity by a single 
user, allowing him/her to produce at a rate that is comparable to that of between 
three and five workers. Use of the Guardian GT robot will not only reduce injury 
rates but also enhance overall productivity, creating a healthy return on investment 
for users working in industrial sectors.  

 
With the help of high-fidelity force reflection technology incorporated into the Sarcos-
developed manipulative robot, work that involves heavy lifting no longer leaves the stress 
burden on users. Injuries are prevented because the pressure and force required by the 
human body is basically eliminated while the user remains protected, operating the robotic 
arm remotely. When compared to competing market players with technology focused on 
enhancing the robot and not on human safety and ergonomics, the Guardian GT high-
fidelity force reflection technology uses advanced technology capabilities to ensure human 
safety and enhance productivity. 
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Sarcos offers the most appropriate solution that deals with the limitations of competing 
robots through its safe and highly efficient Guardian GT robotic technology solution. 
 
Product Impact 
 
Sarcos is dedicated to developing a range of robotic products aimed at industrial 
applications, especially for assisting people in lifting heavy objects, which offer 
unprecedented levels of safety and augmentation. 
 
The Guardian GT high-fidelity force reflection technology, in particular, is designed to 
address challenges stemming from an unstructured environment where heavy lifting, 
strength, stamina, and precision are required to carry out tasks. The design was developed 
to offer human operators the sensation that the robot is an extension of their own body.  
 
The Guardian GT high-fidelity force reflection system is a human-controlled, force-
multiplying robotic system with one or two highly dexterous arms mounted on a tracked 
or wheeled base. Along with the flexible nature of the robot, the dual-arm system lifts 
payloads up to 454 kilograms, or 1,000 lbs (227 kg, or 500 lbs in each arm). This enables 
the operator to move, transport, and position heavy items, reducing the risk of personal 
injury. The Guardian GT has the ability to carry out tasks within minutes that would 
typically require a team of workers and upwards of 100 hours to complete. While the robot 
performs its tasks, the human operator remains shielded the entire time. Some of the 
product’s features that outshine competing technology solutions include its interactivity, 
dexterity, and mobility. 
 

• Interactivity: The Guardian GT high-fidelity force reflection technology allows the 
robot to function in ways similar to human limbs and is controlled based on the 
operator’s instruction. It comprises of two sensitive controllers that guide the robot 
arms. These arms are controlled by the operator and follow the operators’ motions 
precisely. A video feed from a camera is mounted on top of the Guardian GT to get 
a better look at the actions and tasks being performed and is sent to head gear 
worn by the operator. These controllers are equipped with high-fidelity force 
reflection technology that provides force feedback allowing operators to maintain 
control over the weight being moved. The positioning of the stereo cameras with 
respect to the robot’s shoulders is consistent with that of the human operator, scaled 
appropriately. 

 
• Dexterity: The technology enables a high level of flexibility allowing the Guardian 

GT to execute a wide range of tasks, from cutting to assembly of parts such as 
large pipe flanges. The Guardian GT has a seven-foot long robot arm with seven 
degrees of freedom. With the kinematics equivalent to that of a human, the robot 
is fully able to move in multiple directions with the same speed and response time 
as that of human motion. This is only possible due to the integration of proprietary 
high fidelity force reflection technology that enables scaled forces in the robotic 
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arm. The in-built technology allows the intuitive and highly flexible nature of the 
Guardian GT robot to be safe for operators working in hazardous environments. 

• Mobility: The Guardian GT can be powered using batteries, or diesel, gasoline, or 
propane powered engines, which enables the entire system to be mobile and 
transportable for more than 7 hours of operation. 
 

Sarcos’ Guardian GT can lift of up to 1,000 pounds in a considerably cost-effective manner 
by reducing all indirect product costs, including overhead, labor, machine, and 
administrative. Sarcos’ technology can thus be easily integrated into a variety of 
applications.  

 
This technology allows users to flexibly execute tasks and activities in high-risk 
environments, enabling almost 100% safety for the operator. This kinematic equivalent 
concept means even first-time operators can work in any environment with little training on 
the machine and technology. 
 
The Guardian GT’s high-fidelity force reflection technology overcomes the four major 
challenges in the robotics industry: creation of an interactive intuitive system, responsive 
sensory feedback, advanced sensor technology, and long-lasting power systems.  
 
Frost & Sullivan concludes that providing enhanced human capabilities to perform functions 
without requiring extra time and manpower is a valuable asset and the best practice offered 
by Sarcos, which eclipses the functionality of competitors and effectively addresses the 
current needs of the global robotics industry.  
 
Application Diversity 
 
Industries that the technology and Guardian GT robot will serve range from customers and 
potential partners in the automotive, aviation, construction, energy, logistics and 
warehousing, maritime, oil and gas, healthcare, and advanced manufacturing sectors.  
 
Sarcos’ unique technology offers users a wide variety of solutions that can be tailored to 
meet the requirements of diverse markets and applications. Additionally, the technology can 
be easily adopted and integrated into existing workspaces, without hindering the existing 
infrastructure. The wide range of applications and market segments that benefit from the 
advantages of this flexible, intuitive GT include the following: 
 

Commercial and Industrial Applications: Industrial applications often require heavy 
lifting and handling of large and dangerous products such as sheet metal, welded 
products, and sharp or even protective coating materials. The Guardian GT enables 
operators to weld, grind, cut, and perform hazardous tasks easily without the need for 
direct human intervention. Also, remote operability means the Guardian GT is a fitting 
choice for nuclear reactor inspections and maintenance purposes. Applicable in high risk 
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environments, this new product will greatly benefit industries including oil and gas, 
construction, and heavy machinery. 

 
Logistics and Shipping: With the heavy lifting and moving required in the majority of 
warehousing and logistics tasks, the high-fidelity force reflection technology of the 
Guardian GT is bound to be an extremely supportive tool for workers in the loading and 
unloading business. The Guardian GT can carry loads of more than 500 kg, which 
enables a single user to palletize, de-palletize, and load/unload supplies much more 
quickly. 

 
Disaster Recovery Applications: The Guardian GT will aid users in providing 
humanitarian assistance in emergencies and will support medical evacuation and rescue 
teams. 

 
Sarcos’ Guardian GT’s high-fidelity force reflection technology provides customers with the 
ability to significantly increase productivity. The customizable mobile robots offer a high 
level of dexterity and can easily serve multiple applications, which Frost & Sullivan 
considers a best practice strategy adopted by Sarcos to increase market attractiveness 
and strengthen its customer base.  
 
Visionary Innovation 
 
The adoption of smart and connected devices will continue to grow with the advent of the 
Industrial Internet of Things (IIoT). Additionally, the future trend is towards a smart and 
connected environment comprised of responsive, long-lasting devices with perceptive and 
advanced features. 
 
Future technology will require different types of feedback systems using sensors with 
various functionalities built into machines either to collect environmental data or data on 
machine-human interaction. This interaction will revolutionize performance efficiency. In 
other words, the future of robotics rests on enhancing the capabilities of both man and 
machine. Tomorrow’s machines will understand various tasks and learn from their 
environment. They will have the ability to extract data used to enhance both production and 
performance. 
 
Sarcos is breaking ground in making this vision a reality through its proprietary high-fidelity 
force reflection technology, Guardian GT, that not only comprises a smart design feature but 
also ensures users are connected with the device at all times. The visionary technology is 
operated by humans remotely. With the help of connected cameras, visual feedback is 
continuously delivered to the user, thus enabling operators to maintain constant situational 
awareness.  
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The Guardian GT’s connected solution incorporated onto the robot and its combination of 
features such as human-like dexterity, movement, and strength are highly commendable 
and attractive to end users. 
 
Brand Loyalty  
 
Sarcos has established a reputation hinged to excellence and high-quality products among 
customers and is considered a trustworthy brand for its proven commitment to customer 
satisfaction and stellar market experience. Moreover, the proven capabilities of the high-
fidelity force reflection technology have attracted government bodies and research 
institutes to test and qualify the technology. The product adoption used in strategic and 
technical projects by market players has enhanced the company’s brand value, which has 
resulted in growing interest and adoption from users, making it a recognizable robotic 
manufacturer within the robotics segments.  
 
Sarcos has hundreds of patents that have been issued or applied for related to robotic 
technologies and components. Frost & Sullivan believes that the patents will solidify the 
Sarcos brand in the robotics market through the consistent strength of its intellectual 
property portfolio. 

Conclusion 
Sarcos is well reputed for its keen understanding of biomechanics and excels at developing 
highly dexterous mobile robots. The company has over three decades of experience in the 
field of bionics and has been successful at deploying humanoid robots for commercial 
enterprises, entertainment companies, government bodies, and research purposes. With 
hundreds of robots in the market, the highly flexible product with customizable features of 
the Sarcos-developed technologies and product line are noted as distinguished in their field 
by Frost & Sullivan.  
 
The company’s Guardian GT’s high-fidelity force reflection technology provides human-like 
agility that is advantageous to and will have a great impact across industries including 
automotive, aerospace, robotics, healthcare, and electronics. With its strong overall 
performance, Sarcos has earned Frost & Sullivan’s 2017 North American Technology 
Innovation Award in the dexterous mobile robots industry. 
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Significance of Technology Innovation  
Ultimately, growth in any organization depends upon finding new ways to excite the 
market and upon maintaining a long-term commitment to innovation. At its core, 
technology innovation, or any other type of innovation, can only be sustained with 
leadership in three key areas: understanding demand, nurturing the brand, and 
differentiating from the competition. 

 
Understanding Technology Innovation 
Technology innovation begins with a spark of creativity that is systematically pursued, 
developed, and commercialized. That spark can result from a successful partnership, a 
productive in-house innovation group, or a bright-minded individual. Regardless of the 
source, the success of any new technology is ultimately determined by its innovativeness 
and its impact on the business as a whole.  
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Key Benchmarking Criteria 
For the Technology Innovation Award, Frost & Sullivan analysts independently evaluated 
two key factors—Technology Attributes and Future Business Value—according to the 
criteria identified below.  

Technology Attributes 
 Criterion 1: Industry Impact 
 Criterion 2: Product Impact 
 Criterion 3: Scalability 
 Criterion 4: Visionary Innovation 

Criterion 5: Application Diversity 

Future Business Value 
 Criterion 1: Financial Performance 
 Criterion 2: Customer Acquisition 
 Criterion 3: Technology Licensing 
 Criterion 4: Brand Loyalty 
 Criterion 5: Human Capital 

Best Practices Award Analysis for Sarcos 
Decision Support Scorecard 
To support its evaluation of best practices across multiple business performance 
categories, Frost & Sullivan employs a customized Decision Support Scorecard. This tool 
allows our research and consulting teams to objectively analyze performance, according to 
the key benchmarking criteria listed in the previous section, and to assign ratings on that 
basis. The tool follows a 10-point scale that allows for nuances in performance evaluation. 
Ratings guidelines are illustrated below. 

RATINGS GUIDELINES 

 

The Decision Support Scorecard is organized by Technology Attributes and Future 
Business Value (i.e., These are the overarching categories for all 10 benchmarking 
criteria; the definitions for each criterion are provided beneath the scorecard.). The 
research team confirms the veracity of this weighted scorecard through sensitivity 
analysis, which confirms that small changes to the ratings for a specific criterion do not 
lead to a significant change in the overall relative rankings of the companies. 
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The results of this analysis are shown below. To remain unbiased and to protect the 
interests of all organizations reviewed, we have chosen to refer to the other key 
participants as Competitor 2 and Competitor 3. 

Measurement of 1–10 (1 = poor; 10 = excellent)  

Technology Innovation 
Technology 
Attributes  

Future 
Business Value 

Average 
Rating 

    

Sarcos  9.5 9.0 9.25 

Competitor 2 8.0 8.0 8.00 

Competitor 3 8.0 7.0 7.50 

Technology Attributes  
Criterion 1: Industry Impact 
Requirement: Technology enables the pursuit of groundbreaking ideas, contributing to the 
betterment of the entire industry. 

Criterion 2: Product Impact 
Requirement: Specific technology helps enhance features and functionalities of the entire 
product line for the company. 

Criterion 3: Scalability 
Requirement: Technology is scalable, enabling new generations of products over time, 
with increasing levels of quality and functionality. 

Criterion 4: Visionary Innovation 
Requirement: Specific new technology represents true innovation based on a deep 
understanding of future needs and applications. 

Criterion 5: Application Diversity 
Requirement: New technology serves multiple products, multiple applications, and 
multiple user environments. 

Future Business Value  
Criterion 1: Financial Performance 
Requirement: Potential is high for strong financial performance in terms of revenues, 
operating margins, and other relevant financial metrics. 

Criterion 2: Customer Acquisition 
Requirement: Specific technology enables acquisition of new customers, even as it 
enhances value to current customers.  

Criterion 3: Technology Licensing 
Requirement: New technology displays great potential to be licensed across many sectors 
and applications, thereby driving incremental revenue streams. 
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Criterion 4: Brand Loyalty 
Requirement: New technology enhances the company’s brand, creating and/or nurturing 
brand loyalty. 

Criterion 5: Human Capital 
Requirement: Customer impact is enhanced through the leverage of specific technology, 
translating into positive impact on employee morale and retention. 

Decision Support Matrix 
Once all companies have been evaluated according to the Decision Support Scorecard, 
analysts then position the candidates on the matrix shown below, enabling them to 
visualize which companies are truly breakthrough and which ones are not yet operating at 
best-in-class levels. 

 

  High 

Low 

Low High 

Fu
tu

re
 B

u
si

n
es

s 
V

al
u

e 

Technology Attributes 

Sarcos 

Competitor 2 

Competitor 3 



 
BEST PRACTICES RESEARCH 

© Frost & Sullivan 2018 13 “We Accelerate Growth” 

Best Practices Recognition: 10 Steps to Researching, 
Identifying, and Recognizing Best Practices  
Frost & Sullivan analyst follow a 10-step process to evaluate Award candidates and assess 
their fit with select best practice criteria. The reputation and integrity of the Awards are 
based on close adherence to this process. 

STEP OBJECTIVE KEY ACTIVITIES OUTPUT 

1 
Monitor, 
target, and 
screen 

Identify Award recipient 
candidates from around the 
globe 

• Conduct in-depth industry 
research 

• Identify emerging sectors 
• Scan multiple geographies 

Pipeline of candidates who 
potentially meet all best-
practice criteria 

2 
Perform  
360-degree 
research 

Perform comprehensive, 
360-degree research on all 
candidates in the pipeline 

• Interview thought leaders 
and industry practitioners  

• Assess candidates’ fit with 
best-practice criteria 

• Rank all candidates 

Matrix positioning of all 
candidates’ performance 
relative to one another  

3 

Invite 
thought 
leadership in 
best 
practices 

Perform in-depth 
examination of all candidates 

• Confirm best-practice criteria 
• Examine eligibility of all 

candidates 
• Identify any information gaps  

Detailed profiles of all 
ranked candidates 

4 
Initiate 
research 
director 
review 

Conduct an unbiased 
evaluation of all candidate 
profiles 

• Brainstorm ranking options 
• Invite multiple perspectives 

on candidates’ performance 
• Update candidate profiles  

Final prioritization of all 
eligible candidates and 
companion best-practice 
positioning paper 

5 
Assemble 
panel of 
industry 
experts 

Present findings to an expert 
panel of industry thought 
leaders 

• Share findings 
• Strengthen cases for 

candidate eligibility 
• Prioritize candidates 

Refined list of prioritized 
Award candidates 

6 
Conduct 
global 
industry 
review 

Build consensus on Award 
candidates’ eligibility 

• Hold global team meeting to 
review all candidates 

• Pressure-test fit with criteria 
• Confirm inclusion of all 

eligible candidates 

Final list of eligible Award 
candidates, representing 
success stories worldwide 

7 Perform 
quality check 

Develop official Award 
consideration materials  

• Perform final performance 
benchmarking activities 

• Write nominations 
• Perform quality review 

High-quality, accurate, and 
creative presentation of 
nominees’ successes 

8 
Reconnect 
with panel of 
industry 
experts 

Finalize the selection of the 
best-practice Award recipient 

• Review analysis with panel 
• Build consensus 
• Select recipient 

Decision on which company 
performs best against all 
best-practice criteria 

9 Communicate 
recognition 

Inform Award recipient of 
Award recognition  

• Present Award to the CEO 
• Inspire the organization for 

continued success 
• Celebrate the recipient’s 

performance 

Announcement of Award 
and plan for how recipient 
can use the Award to 
enhance the brand 

10 
Take 
strategic 
action 

Upon licensing, company is 
able to share Award news 
with stakeholders and 
customers 

• Coordinate media outreach 
• Design a marketing plan 
• Assess Award’s role in future 

strategic planning 

Widespread awareness of 
recipient’s Award status 
among investors, media 
personnel, and employees  
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The Intersection between 360-Degree Research and Best 
Practices Awards 
Research Methodology  
Frost & Sullivan’s 360-degree research 
methodology represents the analytical 
rigor of our research process. It offers a 
360-degree-view of industry challenges, 
trends, and issues by integrating all 7 of 
Frost & Sullivan's research methodologies. 
Too often companies make important 
growth decisions based on a narrow 
understanding of their environment, 
leading to errors of both omission and 
commission. Successful growth strategies 
are founded on a thorough understanding 
of market, technical, economic, financial, 
customer, best practices, and demographic 
analyses. The integration of these research 
disciplines into the 360-degree research 
methodology provides an evaluation 
platform for benchmarking industry 
participants and for identifying those performing at best-in-class levels. 

About Frost & Sullivan  
Frost & Sullivan, the Growth Partnership Company, enables clients to accelerate growth 
and achieve best-in-class positions in growth, innovation and leadership. The company's 
Growth Partnership Service provides the CEO and the CEO's Growth Team with disciplined 
research and best practice models to drive the generation, evaluation and implementation 
of powerful growth strategies. Frost & Sullivan leverages more than 50 years of 
experience in partnering with Global 1000 companies, emerging businesses, and the 
investment community from 45 offices on six continents. To join our Growth Partnership, 
please visit http://www.frost.com. 
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